The new oxepin-containing (1) and quinazolinone (2) alkaloids and new dihydrobenzofuran derivative (3) have been isolated from a marine strain of Aspergillus carneus KMM 4638. The structures of these metabolites were determined by HR-MS and 1D and 2D NMR, along with Marfey's method.
The algal associated marine-derived fungi are promising sources of novel interesting bioactive natural products with great pharmacological and agrochemical potentials [1] [2] [3] [4] . As a part of our continuing efforts to discover new metabolites in fungi we further examined cultures of Aspergillus carneus KMM 4638 isolated from the marine brown alga Laminaria sachalinensis (Miyabe). We report herein the isolation and structural elucidation of new oxepincontaining (1) and quinazolinone (2) alkaloids, new dihydrobenzofuran derivative (3) and two known compounds (4, 5) .
The fungus was cultured for 21 days on rice medium [5] specially modified by us. The EtOAc extract of the mycelium was purified by a combination of Si gel column chromatography and reversed-phase HPLC to yield individual compounds 1-5 as amorphous solids.
(+)HRESIMS 1 gave a quasimolecular ion at m/z 352. 1628 [M+Na] + . These data, coupled with 13 C NMR spectroscopic data, established the molecular formula of 1 as C 18 H 23 N 3 O 3 . The IR spectrum of 1 exhibited absorption bands for NH (3405 cm -1 ), CON (1691 and 1676 cm -1 ) and aromatic functionalities (1601 cm -1 Analysis of COSY and HSQC data indicated the presence of the isopropyl, isobutyl groups and isolated proton unsaturated spinsystem corresponding to C-9 -C-12 in structure 1 (Figure 2 ). The chemical shift values of C-7 -C-14 carbon atoms in 13 C NMR spectrum 1 closely resemble those of the A, B rings of janoxepin [6] indicating an oxepin ring in 1. The 13 C NMR chemical shifts of C-1 (δ C 61.3), C-2 (δ C 166.8), C-4 (δ C 51.7) and C-5 (δ C 156.4) and HMBC correlations of H-1 with C-2 and C-5 and H 2 -19 with C-5 led to the completion of the piperazine ring (ring C) in the molecule. The connection of the C and B rings was supported by key HMBC correlations ( Figure 2 ) between H-1 and C-14 (δ C 161.1), and between 3-NH and C-5. The long-range correlations H-17,18/C-1; H-16/C-1, C-2; H-20/C-4 and H-19/C-4, C-5 confirmed the location of the isopropyl and isobutyl groups at C-1 and C-4, respectively and established the structure of 1. The NOESY correlation (in the spectrum 1 recorded in CD 3 OD, Experimental) between H-4 δ H 4.66 with H-16 δ H 2.31 indicated that these protons are on the same face of the C-ring ( Figure 3 ). Acid hydrolysis of 1, analyzed by a Merfey's method [7] , showed the presence of L-valine in the hydrolysate and thus the absolute configurations of C-1 and C-4 were assigned as S and R, respectively. The structure of compound 1 had the same ring system as cinereain [8] but the C-4 position was found to be hydrogenated in 1. Thus, compound 1 was named dihydrocinereain.
Dihydrocinereain (1) is a new member of a rarely observed class of natural products containing both oxepin and diketopiperazine ring systems. Among them cinereain [8] , oxepinamides A-G [9, 10], janoxepin [6] , brevianamides L, O and P [11, 12] and protuboxepins A and B [13] . These alkaloids differ from each other by amino acid residues and additional oxidation patterns in their molecules.
(+)HRESIMS 2 gave a quasimolecular ion at m/z 352.1629
[M+Na] + . These data, coupled with 13 C NMR spectroscopic data, established the molecular formula of 2 as C 18 H 23 N 3 O 3 . The general features of the 13 C NMR spectra ( Table 2) The S-configuration of the C-14 chiral center of 2 was based on production of L-valine by its acidic hydrolysis using modified Marfey's method [7] . [15, 16] . This information implied that C-3 was in the S-configuration, as depicted in a computer-generated threedimensional drawing (Figure 4 ). (Table 3) were very similar to those of awajanoran [17] and indicated the presence of the two aromatic rings connected by the ether linkage and the 1-hydroxy-1-methylethyldihydrofuran moiety. The chemical shift values of C-8 -C-11 and long-range correlations H 2 -13/C-7 (δ C 152.4), C-8 (δ C 115.0), and C-9 (δ C 161.5) and H-14/C-8 and C-9 established the position of the dihydrofuran moiety to be at C-8~C-9, in contrast to awajanoran, which was characterized by C-9~C-10 connection. Thus, the structure of 3 was established as 3-(2-(1-hydroxy-1-methyl-ethyl)-6-methyl-2,3-dihydrobenzofuran-4yloxy)-5-methylphenol ( Figure 1 ). The stereochemistry of the chiral center at C-14 has not been defined. Metabolites from algal associated marine-derived fungus Aspergillus carneus Natural Product Communications Vol. 8 (8) 
Besides the new compounds, cinereain [8] and anthraquinone aversin [18] were also isolated from this fungus.
The substances 1-5 were assayed for their cytotoxic activity against ascite Ehrlich carcinoma cells and their influence on Hsp70 expression in these cells. None of the tested compounds showed activity against this cell line up to 100 μM. Incubation of ascite Ehrlich carcinoma cells with substances 1-5 at concentration 50 μM don't increase Hsp70 expression in these cells. 
Experimental

Cultivation of A. fumigatus:
The fungus was grown stationary at 22 C for 21 days in 10 Erlenmeyer flasks (500 mL), each containing 20 g of rice, 20 mg of yeast extract, 10 mg of KH 2 PO 4 , and 40 mL of seawater.
Extraction and isolation:
At the end of the incubation period, the mycelium and medium were homogenized and extracted with EtOAc (2 L). The extract was concentrated to dryness. The residue was dissolved in 20% MeOH-H 2 O (0.1 L) and was extracted with n-hexane (0.1 L × 3 times) and EtOAc (0.2 L × 3 times). After evaporation of the EtOAc layer, the residual material (1.5 g) was passed over silica column (4 × 20 cm), which was eluted first with n-hexane (1 L) followed by a step gradient from 5% to 100% EtOAc in n-hexane (total volume 7 L). Fractions of 200 mL were collected and combined on the basis of TLC (Si gel, toluene - ( 
3-(2-(1-hydroxy-1-methyl-ethyl)-6-methyl-2,3dihydrobenzofuran-4-yloxy)-5-methylphenol
Acidic Hydrolysis of Compounds 1, 2:
Dehydrocinereain (1) and carnequinazoline D (2) (each 0.3 mg) were dissolved in 6N HCl and heated at 105 °C for 4 h. The cooled reaction mixture was diluted with biDI water and concentrated in vacuo. The absolute configurations of amino acids were determined by Marfey´s method [7] .
Cell culture:
In experiments the museim tetraploid strain of murine ascite Ehrlich carcinoma cells from All-Russian cancer center RAMS (Moscow, Russia) was used. The cells of ascite Ehrlich carcinoma were separated from ascite which was collected on 7 day after inoculation in mouse CD-1 line. The cells were washed of ascite triply and then resuspended with RPMI-1640 medium contained gentamicine 8 µg/ml (BioloT, St.-Petersburg, Russia).
Cytotoxic activity:
Cytotoxic activity of substance was investigated by MTT assay [19] .
Influence on Hsp70 expression:
The ascite Ehrlich carcinoma cell suspension (2 mln/ml) was added in 6-well plate or Petri dishes, then investigation substance solutions (DMSO) with subtoxic concentration were added and cell suspensions were incubated at 37 °C and 5% CO 2 during necessary time. Final concentration of DMSO was 1%. As positive control the cells exposed of heat shock -42 °C during 30 min, were used. After incubation the cells were collected, washed once by centrifugation with PBS, lysated by triplicate freezing with PBS and sedimented by centrifugation and then supernatant was collected for the measuring the amount of total protein in its and for preparation the sample for electrophoresis.
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Electrophoresis was carried in polyacrylamide gel with concentration of concentrated gel 5% and concentration of separating gel 10%. Then transfer of protein in nitrocellulose membrane was carried. For immunoblotting were used antibody against Hsp70 and secondary antibody which conjugated with peroxidase (Sigma, St. Louis, USA). Visualization of results was carried by ECL method with using VersaDoc (Bio-Rad, Hercules, USA).
